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passage of a current of up to 1000 a between the electrodes of the pump, 

and an induction of about 1500 gauss between the magnet’ poles, the mean a 
velocity in the canal attained 20 em/sec. The Reynolds number varied in 

the experiments from Re = 6680 to Re = 18400, and the Hartman number fron 

M= 0 to M = 41.5. A modified Pitot tube was used to measure the velocity 

at different points of the canal.’ Fig. 3 gives some results of these 7 
measurements. Fig. 4 shows the dependence of the uniform velocity dis- 
tribution coefficient Wf = U5/0, ax (5) (U, = velocity near the wall, 


ane = velocity in the flow axis) on the ratio u?/Re. Fig. 5 shows the 


velocities measured in the horizontal plane at different Hartman numbers, 
and Fig. 6 the change of. the uniform velocity distribution coefficient 
with the field stress in the artificially roughened canal. _The rate of 
dissolution of lead in a mercury flow is greatly slowed down by the 
magnetic field. There are 7 figures, 1 table, and 10 references: 

5 Soviet-bloc and 5 non-Soviet-bloc. 


ASSOCIATION: Institut fiziki AN Latv.SSR 
bes (Institute of Physics of the AS Latviyskaya SSR) 
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Legend to Fig. 4: Change of the 
uniform velocity distribution . 
coefficient in a canal of smooth walls 
as dependent on the field stress 


Legend to Fig. 5: Velocity distribu 
tion in an artificially roughened canal 
as dependent on the field stress 


Legend to Fig. 6: Change of the uniform 
velocity distribution coefficient 

in an artificially roughened canal as 
dependent“on the field stress 


Card 5/5 


APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206730005-8" 


"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206730005-8 
BRANOVER, G. (Riga); LIELAUSIS, 0, (Riga) 
a 
Effect of transverse magnetic field on the internal structure and 
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_ ACCESSION NR: AT4042282 8/0000/63/003/000/0059/0063 | 


AUTHOR; Branover, G. G., Liyelausis, O. A. (Candidate of physico~mathenatical 
BCLENCES) en reenter, 


TITLE: Characteristics of transverse magnetio field effects on turbulent flows of liquid 
metal at various Ke numbers . 


ie 

\ 

| 

| | 

| SOURCE: Soveshchaniye po teoreticheskoy i prokladnoy magnitnoy gidrodinamike. 3d, | 
| Riga, 1962. Voproxy* magnitnoy gidrodinamiki (Problems in magnetic hydrodynamics); | ; 
om doklady* soveshchaniya, vy. 3. Riga, Izd-vo AN LatSSR, 1963, 59-63 : | 

| TOPIC TAGS: turbulent flow, liquid metal flow, transverse magnetic field, drag co- 1 

| t 

| ; 

1 

| : -— 

| | 

i 

t 
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efficient, Re boundary value, magnetic field effect, conducting fluid flow, Reynolds 
number, hydromagnetics 


ABSTRACT: To supplement existing reports for the ranges Re,,; to 1200 and 7500 to - 
30,000, the authora measured the effects of a transverse magnetic field on drag co- 

- efficients for Re=1410 - 3460 (M=0 - 10) in a channel with walls of non-conducting material ; 
(0.1 x 4.0 cm; stabilization sector 6 cm, operating sector 9 cm). The results served to : 
establish a boundary value of Re?#2500, below and above which pj moocreases and increases,~ 


Card 4 1/2 oe cee nee mms eves gerateeneee ee eam nena teen ant aees mmmeet emer ‘. 


APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206730005-8" 


APPROVED ee RELEASE: dei 2008 CIA-RDP86-00513R000206730005-8 


—_ 


vw. 


ACCESSION NR: AT4042282 


and the conclusion is drawn that variations in drag coefficient, when a 
transveree magnetic field is applied, are always in the direction of its critical values ae rs 
outside the field. Formulas are given for calculating Re... for a plane-parallel flow 
in a transverse field and A for Re 2500. Itis pointed out that fhe effects of afield 
must be considered in design calculations calling for M2/Repl0~° to 107%. Orig. art. 
.-has: 3 graphs and & equations. eatin oes es = = 


re respectively, 


, ASSOCIATION: none 
SUBMITTED: 04Dec63 ENCL: 00 
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AUTHOR: _Branover, G. G.; Shcherbinin, E. V. 

ORG: none 

(TITLE: Magnetohydrodynamic jet flow in a bounded region 
SOURCE: Magnitnaya gidrodinamika, no. 3, 1966, 55-63 


TOPIC TAGS: MHD flow, Reynolds number, weak magnetic field, transverse magnetic field 
turbulent flow 


ABSTRACT: Initial experiments to study jet flows of magnetohydrodynamic fluids in 
bounded regions, with walls that do not follow free streamlines, are described and ‘the 
results are given. The flow chamber and channels are shown in Fig. 1. Liquid mercury 
was used as the working fluid with induction pumps maintaining flow speed within 2%. 

The flow conditions were chosen so that the Reynolds number ranged from 5750 to 18,600 
and the Hartmann number ranged from 0 to 296. A most detailed investigation was con- 
ducted for Reynolds number 5760 and the corresponding results are given in graphs 

showing velocity profiles at various positions in the flow. It is shown that in weak [— 
magnetic fields applied transverse to the flow, two unsymmetric vortices appear at the 
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Fig. 1. 


nozzle exit, then the stream interacts with the walls and some reverse flow appears 
lsradually changing to typical turbulent flow in the channel. As the Hartmann number 
increases, complete stream symmetry appears. Some regions of instability were noted 
(shown in a three-dimensional plot) which were found to decay into characteristic flow 
under conditions of applied magnetic field, quite different from the normal flow. The 
_jpesults were parametrized and plotted for comparison with the scaling law derived for 
lee flows studied in this work, Orig. art. has: 7 figures, 4 formulas. 
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“TITLE: Effect of roughness of the dhannel walle on eae during turbulont flow of Hquid * 
metal in a transverse magnetio field Ce 


"| SOURCE: Soveshchaniye po teoreticheskoy i Srtkiadnoy magnitnoy gidrodinamike. 3d, ; 
|; Riga, 1962, Voprosy* magnitnoy gidrodinamiki (Problems in magnetic hydrodynamics); : a 
| doklady* soveshchaniya, v. 3. Riga, Izd-vo AN LatS5R, 1963, 77-80 


sal -TO@PIC“TAGS:, turbulent flow, liquid metal flow, channel roughness, transverse 
i magnetic field, drag coefficient, Stewart number, hydromagnetics 


a ee ene 


| ABSTRACT: The authors measured the drag coefficients for Hg forced by an induction 
pump through channels of organic glass with wall roughness simulated by celluloid dleke, : 
The results are calculated from pressure altferentials eeconding to enn ns 
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differential over channel length 1,A 
graphically (see Fig. 1. in the Enclosure). 
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where P=density of the liquid, v=average flow velocity, R-hydraulic radius, Bete ae 
= drag coefficient in the field, and are shown | 
ideas art. has: 3 Heures and 2 Saenionee oe ee 
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BRANOVER, G.G.; DUKURE, R.K.s KIRKO, I.M.3 LIELAUSIS, 0.A.; SHCHERBININ, B.V. 
(Riga) 


"On hydraulic laws of turbulent flows of liquid metals in magnetic fields" 


report presented at the 2nd All-Union Congress on Theoretical and Applied 
Mechanics, Moscow, 29 January - 5 February 196); 
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AUTHORS: Branover, G. @.3 Tsinober, As B.j Shcherbinin, Bs Ve 


PIPLE; Trans formation of turtulent flow structure of mercury in e transverse) 
‘magnetic field behind sudden expansion 
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-|SOURCE: Tachenerno-fizichosldy ahumel, v. 8, no. 1, 1965, 114-115 


IC PAG 3: turbulent Flow, maga stig field, mercury, velovity profile, Reynolds. * 
umber, Hartman. pumber ae - ; 


|ABSTRACT: The hydromagetio flow of mercury expanding from a 0.2 x 40-om alist into | 
4p 2 x 10-0n channel ‘(420 om long) wap studied experimentally. A transverse mamestici 
field was applied along the channel length, and velocity profiles were measured with! 
Pitot tubes. The flow was turbulent with Re = 3.35 x 102. The magnetic field was | 
fomd to flatten the velosity profiles noticeably {see Fig. 1 of the Enolosure) and 
to reduce the sige of the vortex zone in the vicinity of the expansion. Orig. att. | 
sas. Q2Pagared soo Sa Rs ei be Ponies et AR fou}. .| 
ASSOCIATION: ‘none PO AORN te Bese : eee gn : ae | 
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‘| SOURCE: Zhurnal tekhnicheskoy fiziki, v.35, no.2, 1963, 235-241 
“POPIC TAGS: magnotohyd:rodynamics, mercury, Reynolds number, turbulent flow, velo- 
' city profile, magnetic field al 


| ABSTRACT: The flow of mercury in a transverse magnetic field was investigated ex~ 
perimentally. Tha apparatus and methods of measurement are not discussed in detail 
because they have been previously described in several Latvian publications. The 
investigation was undertaken in part because of the contrary dependences of loz 
resistance on the magnetic field, Zound at low Reynolds numbers by Hartman and at : 
high Reynolds numbers by Murgatroyd and by Broulllette and Lykodes. The interzodi-.. 
ate range of Reynolds numbers was covered by the present experimants, amd 1% was 
fou that when Reynolds number was 2160 the flow resistance was independent of 

the magnetio field ii, the region of turbulent fio7, In ail cases laminar flow set 
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‘t dn at the critical Reynolds mimber 230N@tanhM/(u-tanhy) , where M is Hartman's ede 
ber and is proportionsi to the magnetic Zield. The difference between the magnatic 
field dependences of the flow resistance in turbulent fiew at high and low Rey- pee 
noilds numbers is ascribed to the difierent relative importance of the Hartman ef- . 
fect (Vlattening of the velocity profiles) and the magnetic suppression e2 turbu- 
Jence i: the two regions. The existence of the Hartman ezfect was verified direst~ 
ly by velocity profile mensurenents with a modified Pitot tube. The Zlow resistance 

wre measured at Reynolds numbers from 6680 to 14,900 in smooth and rough channels, 
and it is concluded tnat the flow resistance is given with enginsering accuracy by 
Lo(i + £H2/R), where Lo is the flow resistance at zero field, R is Reynolds number, 

and ¢ is 2 for smooth walis and of the order. 10 for very rough walls. Sxperinments 
were also performed concerning the behavior of tho flow in a channel of which the 
width changes suddenly, and these are disoussed briefly. Orig.art.has; 10 oe 

' Jas and 4 figures. ee Poa bayce onle {02 
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AUTHOR: Branover, G. G.; Shcherbinin, E. Ve _. : esfh 
ORG: none fos 


ae : & 3 wy 3 J y ; eo ; : ; : 
‘TITLE: The behavior of a stream in a channel with nonconducting walls in a trans~- : 
_ Verse magnetic field ., di 


_ SOURCE! Magnitnaya gidrodinamika, no. 4, 1965, 154 


} . F 

‘TOPIC TAGS: plasma flow, plasma magnetic field, plasma injection ‘ 
‘ABSTRACT: Plane streams of mercury passed into a rectangular channel with insulat- - 
ed walls were found to exhibit unusual behavior with the imposition of a transverse : 
Magnetic field. The initial plane stream ceases almost entirely after a very short | 
‘distance and the entire flow is concentrated in two narrow layers which cling to | 
‘the walls of the channel and are parallel to. the Magnetic field. This flow struc- | 
‘ture is maintained over a considerable distance. A more thorough analysis of this ~~~ 
‘phenomenon will be published in a future issue of Magnitnaya gidrodinanika. 
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: ORG: : none 


TITIE: Exporiments on & pressure-free loop for liquid pig —_ 
“SOURCE: Magnitnaya gidrodinamika, NOs 1, 1965,° 115-122 
TOPIC TAGS: pig iron, molten metal,. magnetic field 


; iron, the - 
: CT: means of experiments on a pressure~free loop for liquid pig , the 
a Gane opis of the capacity of the electromagnetic trough eer erie 
‘load and the angle of rise have been determined. The required curren Patera hea 
also been found for the start of transit flow. It was shown that at = ned 
trough was steady. The loop consisted of a U-shaped channel connec ie ° a3 ae 
liquid motal, The metal moved along the loop unier the action of a trave B ma, 
netic field. Orige art. has: 5 figures and 10, formas. [spRS . 
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INVENTOR: Kirko, I. M.; Branover, G. G.; Ioffe, B. A.; Saulite, U. A. 
ORG: none ; ; 


TITLE: Plate~type hermetic pump. Class 59, No. 188847. [announced by the Institute 
of Physics, AN Latvian SSR (Institut fiziki AN Latviyskoy SSR)/ 


SOURCE: Izobreteniya, pronyshlennyye obraztsy, tovarnyye znaki, no. 22, 1966, 154 
TOPIC TAGS: pump, fluid pump, hydraulic pump 


ABSTRACT: An Author Certificate has been issued for a plate-type hermetic pump 
consisting of a pipe-line inductor, plate holders, and plates. To simplify its 
design, the casing is made in the form of a closed annular duct. To assure its 
tight closing and for the automatic compensation of hydraulic-pressure wear on the 
operating plates' surfaces the plates’ external axis of rotation is relative to the 
plate holder. : 
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124-58-9-9867 
Translation from: Referativnyy zhuraal, Mekhanika, 1958, Nr 9, p 57 (USSR) 


AUTHOR: _Besnovet Go 


TITLE: Investigation of the Drowning of a Surface Jump (Issledovaniye 
zatopleniya poverkhnostnogo pryzhka) 


? 


PERIODICAL: Latv. PSR zinatnu Akad. vestis, Izv. AN LatvSSR, 1957, 
Nr 5, pp 131-146 


ABSTRACT: A relationship is offered linking the magnitude of the piezo- 
metric height hy underneath the high-velocity stream at the 
point of its take-off from the bucket for the moment of the 
drowning of the surface jump. The relationship is obtained by 
applying the law of the quantity of motion to a segment contained 
between the constricted section on the bucket, the free surface, 
the section at the point of inflection of the stream, and the bound- 
ary between the transition stream and the eddy formation. 
Therein the hydrostatic law is assumed to prevail for the 
pressure distribution in the section on the bucket and at the 
point of inflection of the stream; the distance of the point of 

Card 1/2 inflection from the bucket and the friction force on the boundary 
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Investigation of the Drowning of a Surface Jump 


of the transition stream are determined from experimental data. In addition 
it is assumed that at the moment of drowning the stream will become vertical 
at the point of inflection, A relationship is.also proposed for the magnitude 
of the pressure under the stream, h,, and the depth of the tailwater, to, 


at the moment of the drowning of the surface jump; this relationship is like- 
wise obtained through the use of the law of the quantity of motion. A graph 
is provided to facilitate the calculations according to the cubic law obtained. 
Bibliography: 10 references. 

T. N. Astaficheva 


1. Hydrodynamics--USSR 2. Water--Motion 3. Mathematics--Applications 
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444000 B102/B138 
26. LITY 
AUTHORS : Branover, G. G., Kirko, I. M., Liyelausis, 0. A. 


TITLE; Experimental study of the influence of a transverse magnetic 
field on the velocity distribution in a mercury flow 


SOURCE: Akademiya nauk Latviyskoy SSR. Institut fiziki. Trudy. 
no. 12. 1961, 167 - 175 


TEXT: The hydrodynamic effects in liquid metals in the presence of a 
transverse magnetic field were studied by means of an annular channel, 
shown in section in Fig. 2. Magnetic core and coil are designed to pro- 
vide induction heating of the former up to 150°C whena 50-cps voltage of 
380 v is connected. The channel is thus suitable for experiments with H¢ 
and liquid Na. In the space for the actual channel, the H-field is rela- 
tively uniform, its radial and vertical variations are about 10% and only 
in about 1 cm of the upper part does H increase strongly. A solenoid 2 
current of 40 a induces a field of about 3000 oe. The mercury in the 
stationary channel was set in motion by a d-c pump. Two 15 cm long copper 
electrodes (bottom and top electrode) passed a current of up to 200 a 
Card(1/@) 2 
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throurh the mercury in the channel, transverse to its direction of flow, 
The velocity distributions were measured for several Reynolds and Hart- 
mann numbers (Re, M) and the coefficient of resistance (C,) was determined, 


A modified Pitot tube was used to measure the velocities; the velocity 
could be read from the scale, since U = 13.6 Ah, held. 


h, is the increase in water level due to flow 
pressure. The velocity diagrams were drawn Le 


M/Re values between 0.58°10"? and 4.191077 

(M = BR /o/y', B mean inductance in the channel 
@electrical conductivity of Hg). At low M/Re 
the diagrams were strongly dependent on the 
curvature of the channel. The unevenness of 
the velocities decreased with increasing magne-- 
tic induction, until constant velocity was 
established at M/Re = (3-4):1073, ‘The resist- 


ah’ 2 
ance coefficient C, = t/ (9.0/2) cr - shear- 
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ing stress at the wall, UB ~ velocity at axis of flow, - Hg density) 
$4 


‘was determined between u/Re =O - 4.4°10 22, It was found to vary between 
2 andw~4 and can be assumed to be constant within the measuring error 
limits. ‘There are 5 figures and 3 references; 1 Soviet and 2 non-Soviet. 
The reference to the Engli- h-language publication reads as follows: W. 
Murgatroyd. Philosophical Magazine, 44, 1348, 1953. 
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ACCESSION WR: AR3002658 — Po-4 ‘a/s0/ ht /38- ms Bahia teste Lier mA 
SOURCE: Reh. Neknontia, ‘Abs. 62 ee a ee : : ue a 
"AUTHOR: Branover 0.0.5 Lelausis, eA er 


‘PITIE: Results of en experineatel otuly 0 of turbulent flow of Liquid s me in a ro 
_ transverse magnetic. field a e 


“CITED SOURCE: 8b. Vopr. magnita, laroatoanit 4 ‘Ainomikt plazsy. v. 2. Rigas’ | 
An TREVEER 1962, 515-581 ; ban 


: TOPIC TAGS: - channel flow, turbulent flo, Rartuan muibery guia metal, mercury, 
oo field ; ae F 


“TRANSLATION: A ntiay was made of the effect. of a: transverse eaenbtie: field on: 

the distribution of velocity during the motion of a liquid in.s channel. The = §.~ |- 
case when in the absence of the field the velocity is distributed according to . ol 
the standerd lew for turbulent flow in’a channel was studied. Mercury flowed in j° = 
& closed channel. It wes: put in motion by an electromagnetic pum. Two. . 

rectangular chanuste of 3 ca plein one nee oe — and, na other 100 en Tong. 


ord. 2a 
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served.as the working parts of the device. The average depth of the mercury was) | 
4.5 cm. One of the working channels wes locsted in a constant transverse magnetic 
field with a magnitude of up to.1750 gause. The other served for comparison. =~ 
‘The flow was pressureless. The velocity was varied by the use of a pitot tube, 
the head of which could be pleced along the channel cross section. The average ete 
“speed of flow was «15-20 cm/sec. The Reynolds number R = @vr/y was varied in | *,. 
the experiments from 6680.to 18400 °(. 1s the density, R is the hydraulic radius Uae 
of the channel,,. is: the ‘dynamic viscosity). The Hartman numbers M = BR o/N ee Gea oh 
varied from 0 to 41.5 (B is the magnetic induction, o* is the conductivity. ) psc 
Velocity diagrams were made for middle depths (distribution of velocity along the {| ..” 
cross section of the channel) for different R's and M's. With increased Hartman 
| numbers the curves became simpler. The ratio of the velocity at the: closest ae 
measurable point to the wall (a distance of 0.175 cm) to. the vélocity at the axis |: 
-veries fron 0.7-0.8 for M 3.0 up to 0.97 for H = 29.: The vertical velocity. curves. 
do not depend on M. ‘The hydraulic resistance coefficient is almost indenpenient 
of the field, The flow in a channel with rough walle was studied. Yue Re ee ee 
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<a T E 


TITLE: Effect of "transverse : aos 
mercury. current. bette field on 1 Local hydraulic resistance in a. 


()-2/ 


: ‘erzep Sots CE: Sd... Vopr. nagnita etdrodinantkt 1-at : é : 
° nemiki ag! « ry ° 4 
| AN Letvasr, 1962, 587-590 eae 2 Rian a 


| POPYc'TAGS: mercury, sudden eessnstea® i. hydra | 
; ao! ent flow, resistance ulic : 
eeietanee, magnetic: field, chennel, pulsation, & Fo, glass, Hartman mu ee OS 


TRANSLATION: Experimental results’ ere presented for 8 study of the sudden ex--= 
erg of the turbulent flow of. mercury! in the presence of an external magnetic 
: eld, The coniitions of the experiment are these: 1) A device of the closed 
see wee used, Syeeietine of ea constant current pump, a working chember anda. - 
= uri meter; 2) -The working chamber is a plane, parallel channel of organic 
Bless with a eudden ord (he eh ea  Goarrow = 0. 03 a, Satie = 0, 6 baa 
Card U3. Ao ee 
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3) The intensity. of the external magnetic field in the working chamber is 4000. 
gauss, which corresponds toa Hartman number M*= 41.4; 4) The mercury flow |. 
| verdes fron 6,0-52.3 cnJsec"l, that is, for the Reynolds nusder, R the. inequality joi. 
| 680 R& 5960 holds; 5) In the course of the experiment the overfell pressure. |... 
was measured, the overfell being caused by the local hydraulic resistance, using [| - 
piezometers located before end behind the sudden widening of the channel. The {| .-. 
| value of the mercury flow during the course of the experiment was held constant =|. 
despite the subsequent increase in the magnetic field intensity. From the re~  - ae 
suites of the experiments, expressed in graphic form, it ie evident thet the com fo 
efficient of local resintancs, = = se ey Ue Go er iy sd 
ee sare 
LS Se Best fee. Ged Ee a EQ PY : : 
‘| 4-e function of the expression N“/R (vo de the speed of the mercury current in’) *" 
-' | the broad part of the chsnnel, and M te the Hertman number assigned to the half = [~~ . 
“"| wiath of the channel ‘efter the widening}, As ie known, the energy lose in over=- — ae 
“+1 eoming the magnetic vortex drag which 4e formed on both sides of the jet is . i 
‘| proportional to M2/R ard, in the absence of an external magnetic field, Ie "2.07 
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, “ ae “ 2 it We Q ir = = sc” > ; . ; : Aes aa f : “s Soe 
-€gual to sone value Non> Em ~“o . Upon the increase of intensity of the field, — 
the value &- decreases and attains « minimm for M2/R'%0.2 (the field sup- 
_| Presses turbulent pulsations)... For values 0.2 <M°/R <0.5 the retardation 
ae epyect begins to predominste over the suppression of the turbulence and Emm 

M/k. For. values of i?/R> 0.4 the experimental data ere insufficient for en 
sceurate picture of the phenomenon, but one may assume with accuracy upto the 
dispersion of the exprrinentel ‘data, that ™ does not depend on R. Bibl. 3 
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TITLE: Effect of a 


& mercury current = _ 


| crrep solids: ‘sv. vopr. magnitn, gidrodinamtkt 1 dinamiki plazmy. v. 2. Riga, |) | 


» turbulent -transfer, transport, resistance, turbulent 
» pulsation, velocity 


ristic of turbulent flow, | 
| There is & region of Reynolds number current where tie magnetic field does not | 
| Influence the coefficient of Fesistancs, despite the fact that the structure of 


ye of the coefficient of . | 
[-- 
the flow varies with this, Therefore, it 1s of interest to study the effect of ae 


| turbulent resistence during the floy of liquid meteai!in an external magnetic 
“field on the field Intensity 4e not a dermnreive chases 


PEN Nan | ct Nh Ne one ee re | 
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The authors studied the effect of the magnetic field on the process of the so- 
lution of lead in e mercury current. Rectanguler emalgemated samples of lead 
(3X 1.5% 0.25 em) were set in a groove in the center of an organic glass slab. 
'| Two slabs were put perpendicular and parallel to the mercury current in the 
section where the external magnetic field was located (~ 1500 gauss); two others 
were similarly situnted, but in the section where B® 0. In this fashion a rough 
| Simulation of the difiterence in the processes of solution of lead in a mercury 
current. in the presence and absence of a field was made. The comparison of the 
weight of the semples in the course of certain tines (the conditions of tha ex- 
periment were these: the Reynolds snd Hertman numbers wore equal respectively to 
RA 1950, M2211) showed thet the magnetic field slows the process of solution | 
Of the lead, and this explains the decrease of the turbulent mans transfer, that 
is, the decrease in th: component Of pulsation of velocity in ths presence of the 
magnetic field. Bibl. 5 citations: P.P. Barashey  — Sar ieee die ee re 


q 
| the magnetic field or the process of mess transport in the turbulent current. a 
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SACCESSION NR: AT4042283 $ /0000/63/003/000/0065/0076 | 


i: AUTHOR: Branover, G.Ge, Kirko, I.M.(Correspon ber AN 
| physico-mathematdéal sciences 2 Iiye orrespendipg member Piety Paced 1s S| i 
‘} sciences); Tsinober, A. Be : . ! 
TITLE; Hydraulics of free flows of tiquid metal moving In channels with an In- 
iversely sloped bottom under the Influence of a rotating magnetic fleld 


' SOURCES Soveshchanlye po teoreticheskoy | prikladnoy magni tnoy gidrodinamlke. 3d, 
- }Riga, 1962. Voprosy* magnitnoy gidrodinami ki (Problems In magnetic hydrodynamics); 
' j{ doklady* soveshchaniya, ve 3. Riga, Izd-vo AN LatSSR, 1963, 65~76 


! tating magnetic fleld, flow channel design, flow depth, flow rate, ascending flow 
‘l equilibrium, streamlined ascending flow, turbulent ascending flow 


| ABSTRACT: The authors: analyze the electromagnetic, gravitational, hydraulic drag 

; and inertial forces acting on a sector of the length of free flow of a liquid metal 
| ascending along the Inversely sloped bottom of an open flow channel. After trans= 

formations, they evolve an equation for the dynamic equilibrium of such f lows 


i 

oo 
‘TOPIC TAGS: hydromagnetics, liquid metal free flow, ascending flow channel, ro- | 
! 
| 
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and find that it coincides for small flow depths with known hydraulic equations for 
the irregular motion of water in wide rectangular channels with a straight bottom 
gradient. A concept of critical flow depth, at which Fr=l.0, is illustrated and it 

is shown that the flow is streamlined at h>h,, and turbulent at hch.,. Experimen= 

tal verification employed an organic glass channel (see Fig. ! in the Enclosure), 

100 cm long and 5 cm wide, and confirmed similarities to turbulent water flows. The 
effect of the magnetic field proved Insignificant In view of 220.3+1073, It 

is concluded that the proper design of flow channels should prbtlude the occurrence 

of flow turbulence by providing for proper flow depth In addition to @ proper rate. 

of Flow. Recommended calculation procedures are Illustrated. Orig. art. has: 37; 
equations and 6 figures.: i>? 3 


ASSOCIATION:* none 
SUBMITTED: O4Dec63 Posy ER ORG tee GENES 01 
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_ Fig. 1. Experimental vert fication unit: 


1 - flow channel; 
fleld Inductor} 3 - quid Hg tank; 4 - receiving tank; 5 = Venturl flow meter; 
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" ENCLOSURE: O1 © 


6 ee meer ee tae ae, 


ya rotating magnetic 


_6 = flow depth Indicators. 
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elationship of magnetic hydvauitos: 29% 


“SOURCE: _Soveshchaniye’ po teoreticheskoy 4 prildadno magnitnoy pgidrodinamtke. 3d, 
Riga, 1962. Voprosy magnitnoy gidrodinamiki (Problems in magnetic hydrodynamics); 
dcklady soveshchaniya, v. 4. Riga, Izd-yo AN LatSSR, 1964, 133-135 ( 


“4 TOPTC PAGS; magnetic hydraulic “theory, magnetic hydraulic resistance coefficient, 
eritical resistance coefficient, magnetohydrodynamics, turbulent flow i 


| 
i 


“ABSTRACT: “Simultaneously with the search fora semiempirical theory of turbulent ; 
‘magnetohydrodynamic =flows, ‘one shovld- establish empirical computational i 
“zelationships which: could beut?lized during ‘the design of MHD machines. One 
guch simple relationship for :the calculation of the resistance during turbulent 
“£2ow through narrow’ slits with hydravlically. smoothiwalis: may be found by utili-~ 
/ gine’ the knowa:fact that for:the above-mentioned flow the. critical value of the 
pasistance coefficient corresponiling to the turbulent~laminar flow transition is 
yim addition, the expressions for the Re-nunber 
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m uR/0382/65/000/061/0033/0036 
bce 531 .82532. 542. ts 


en Shoherbinin, EB. Va 


luetuation measurements in me mercury strean 


nine | ssvenduentally ‘the? ‘prealated:: 

UDP: of tur mary: vhen.a. “tagnetic field is. ‘applied ‘across’ 
*-the> cn and; to confirm effect of. the field on the flow velocity profile. The 
“experiments were performed: with Reymolds number. ranging from 0 to 3,800 and Hart-. 
man's number ranging from.0-to 140... Turbulence and flow profile data were obtained 
using a specially constructed probn sensitive to dynamic pressures. Turbulence 

uppression: was indicated by decrense in-amplitude of velocity fluctuations as the | ~ 
magnetic field increased, Insuffinient data precluded determination of dependence 

f the fraquency fluctuations.on:magnetic Field. Orig. art. has: 4 figures. i 
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ics, electromagnetic. field. ise 


teel: Jectronagnetic field was studied. _ 

‘to flow ‘rates and their dependance on the induction 
@ test equipmeiit is shown and described in detail. . The-upward 
metal is. shown to begin approximately when. electromagnetic and. 
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= _.. BOURCE CODE: UR/0382/66/000/001/0103/0100 
AUTHOR: ranover, G. G.; Liyelausis, 0. A. ; ae 
ORG: none ee gk Oe 8 


TITLE: Hydraulic principles Ihe determining the parameters of Liquid-metal metering 
devices with constant input pressure ; 


-SOURCE: Magnitnaya gidrodinamika, no. 1, 1966, 103-108 
| TOPIC TAGS: flow meter, liquid metal, flow measurement, 


Shekhter, Ye. Yu. 


working channel 
izontally, flow 
the pump is turned - 


ape b e structural parameters for known pump charac- 
‘| teristics are also presented, Orig. art. has: ba 


mes Siz 3 figures and 6 formas. 
SUB CODE: 20/ ” SUEM DATE: 03un65/. ORIG REF: - 003 
rd Yu ERM, Bees a a 
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‘ INVENTOR: Kirko, I. M.; Branover, G@. @.; Ioffe, B. A.; Saulite, U. A. 


Sean ogee cman 2 
' ORG: none 37 
\| » L 
TITLE: Hermetically sealed ‘piston pump.” Class 59, No. 177778 
{announced by the Institute of Physics, Academy of Sciences, Latvian 


SSR (Institut fiziki Akademii nauk Latviyskoy SSR 


SOURCE: Izobreteniya, promyshlennyye obraztsy, tovarnyye znaki, no,.1, 
1966, 142 


TOPIC TAGS: piston pemp, pump be rnnetce dral 


ABSTRACT: This Author Certificate introduces a hermetically sealed 
piston pump containing a inductor, a duct, and pistons, For higher 
efficiency the pistons are made of electroconductive nonferromagnetic 
material with a ferromagnetic bushing//placed inside the piston, For 
ease of construction, the pump is made with a braking inductor for 
stopping the pistons in the delivery zone (see Fig. 1). Orig. art. 
has: 1 figure, 
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Fig, 1 Hermetically sealed 
piston pump, 1— Braking 
inductor; 2. conduit; 
3— piston; y= bushing 


20Jul 64 
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' BOGDANOV, Yu. V.; BRANOVER, G, G,; LIYELAUSIS, 0, A.3 LIYELPETER, | 
| YA, YA.; and TANANAYEV, A.V. , 

;, ORG: none a 

| "Hydraulic Properties of Electromagnetic Pump Ducts; I" 

| Riga, Magnitnaya Gidrodinamika, (Magnetohydrodynamics), No. 2, é, 
11966, pp 130-134 i 

| TOPIC TAGS: electromagnetic pump, friction coefficient, hydraulic resistance | 
lAbstract: The flow pattern 4s studied and the coefficients of 
‘hydraulic friction of electromagnetic pump duct models are de- 

. termined. negleoting the effeot of the magnetic field. he effeot | 1 


hwAth Oircular inlet and outlet sections tapering down to the 
‘rectangular duot, ; 
( 


| Laboratory af the Kalinin-Leningrad Polytechnical Institute, Orig. art. has: 
; 2 figures and 1 table. [JPRS: 38,764) 
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TITLE: Turbulent magnetohydrodynamic flows in prismatic and Cylindrical tubes 


SOURCE: Magnitnaya gidrodinamika, no. 3, 1966, 3-2) 


TOPIC TAGS: turbulent flow, 


MHD flow, transverse magnetic field, drag 
Coefficient, stress distribution : ; 


igures and 21 formulas, [Based on authors! abstract] 
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Surgery 
HUNGARY 


BRANOVICS, Laszlo, Dr., IHASZ, Mihaly, Dr., and FUSY, Jozsef, Dr., 
Second Surgical Clinic at the University for Medical Sciences (Orvos- 
tudomanyi Egyetem, II, Sebeszeti Klinika) in Budapest (Director: MESTER, 
Endre, Dr.). 


"Liver Echinococcus Cured by Hepatolobectomy" 
Budapest, Orvosi Hetilap, Vol 107, No 29, 17 Jun 1966, pp 1363-1364. 


Abstract: The hepatolobectomy operation of a 54-year old female patient 
suffering from primary liver tumor was described in full detail, Owing 
to the echinococcus hepatis an atypical hepatolobectomy was performed 
on the left side. The operation resulted in the removal of a cysz lo- 
cated in the right lobe of the liver. Pneumothorax in the right 
chest cavity and exudation was observed in the postoperative period; 
these were successfully treated. The patient recovered fully. 19 re- 
ferences, including 10 Hungarian, 2 German, and 7 Western. 


1/1 
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BRANOVITSER, Zigmund (Varshava) 


Health of the population of Poland, Sov. zdrav. 20 no.6:81-88 '61, 
(MIRA 14:7) 
1. Direktor Departamenta meditsinskoy statistiki Ministerstva 
zdravookhraneniya i sotsial 'nogo obespecheniya Pol'skoy Narodnoy 
Respubliki. 
(POLAND-PUBLIC HEALTH--STATISTICS) 
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Bakayevs OeOvy Branovyts'ka S.V. Mikhalevych, V-5Se» 


Determining characteristics of a transportation net— 


work by the method of successive analysis of variants 


PERIODICAL: 
— PUXTS 


Akademiya nauk UkrRSR. Dopovidiy no- 4, 1962, 469-472 


A method is proposed for the automatic compilation of tables, 


used in the economics of transportation, and their snsertion in @ 


digital computer. yvhereby 2 proc 


2 transportation network, so as 


(distance between terminals, tran 


edure was developed for analysis of 
to determine the characteristics 
sportation costs, etc.). The propo- 


sed method results in great economy of time (several .nundredfold)s 


the exclusion of errors, and the 
(checkerboards" ) of practically 


possibility of setting uP matrices. 
onlimited size. In the network, 


the tollowing points are determined: The transportation centers, the 
dgistance between neighboring points, the transportation cost per 


son petween neighboring points, 


well as the production and con~ 


sumption points and the corresponding volume of product on and con- 
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Suaption. These data are inserted, together with the program of net- 
work analysis, into the memory of the digital computer. The algori- 

thm ensures obtaining the shortest distances between points (or 
cheapest cost). ‘The results are sorted in external memory of the 
conputer, so that it i8 possible to proceed directly to SOlving the 
main transportation problem. Mathematically, the problem igs formula- 
ted as follows: Let an infinite set of points tas tos soos t. de ae 


ven. For certain ordered pair of these points, one determines the 

distance between them. An ordered set of points is calleq Chain, if 
for each pair of points, belonging + it, the distance has been de— 
termined. Now the problem amounts to the determining (among all the 


points of the chain are determined Simultaneously. The parameters 
of optimal chains are stored for further analysis, whereas those of 
non~Optizal ones are rejected. The algorithm is described by means 
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of 5 tables, The operation of the algorithm is Schenatically repre~ 
sented; thereby it becomes evident that the algorithin ig convergent, 
It is noteg that the computation time for @ "checkerboarg" of 100 x 
100, does not exceed 12 minutes on the "Kiyeyt digital computer. 
The above algorithm can be used for various transportation problems; 
division of work between different types of transportation, distri- 
bution of products in regions of consumption (trensportation and 
production costs being taken into account), location of industries, 
etc. There are 7 figure, 1 table and 3 Soviet-bloc references, 


ASSOCIATION: Obchyslyuval tnyy tsentr AN URSR (Computer Center of 
the AS UkrRSR) 


PRESENTED: by Academician VeM. Hlushkoy AS UkrRSR 
SUBMITTED: August 30, 1967 
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(Automation) (Blectronic digital computers) 
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Card 1/1 Pub. 29 - 16/18 

Authors > Kislyy, V. I. and Branovskiy, M. A. 
Title : Centering of floor-level turbines 


Periodical : Energetik, 8, 35-36, 
Abstract 3 
describes a method 


mounted without a pit. 


reply to a reader's ques 


improved vibrometer. 
Institution : None 


Submitted : No date 
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In reply to a reader's question, 
of centering low-capacity turbines 
M. A. Branovskiy gives a brief 
tion concerning the use of an 


V. I. Kislyy briefly 
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Authors + Abashidze, A. I., and Branovskiy, M. A., 
Kands of Tech. Sei. ate 


Title 


The performance of turbine foundation frame- 
structures under dynamic load. 


Periodical : Elek. Sta., 2, 18-25, F 1955 


Abstract : The authors performed a series of tests with 
eight types of turbine foundations, most: of 
which were built between 1947 and1949 (one was 
built. in 1933 and another in 1936). The aim 
of the ‘tests was to study the character of 
vibrations of the foundation as a whole and of 
its separate parts, and, in particular, to 
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determine the speed resonance of the system: 
turbine and foundation. The author graphically 
represents the eight types of frames, presents 
diagrams of the shape of vibrations, and gives 
a table of numerical data of the results of the 
tests. 2 tables, 5 diagrams. 


Institution: None 


Submitted : No date 
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Correction of vibrations in turbine installations. Elek.sta. 27 
no.3:25+31 Mr ‘56. (MLRA 9:8) 
(Turbines--Vibration) 
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E194/E255 
AUTHOR: ~Branovskiy, M. A., Candidate of Technical Sciences 
TITLE: Instrument Type BWN-5 (BIP-5) for Studying the 
Vibration of Machines and for Dynamic Balancing of 
Rotors 
PERIODICAL: Elektricheskiye stantsii, 1960, No. 10, pp. 47-51 
TEXT: The requirements applicable to instruments for 


measuring, vibration of large turbo-alternators are enumerated and 
it is claimed they are met by vibration measuring instrument type 
BIP-5. This instrument was developed under the guidance of the 
author in the Central Design Office of MSES, with the participation 
of Engineer V. I. Petrovich, Engineer V. M. Sablukov and Senior 
Technician I. R. Tikhomirov. It is an improved version of 
instrument 6WM-l.(BIP-4), and series production is now being 
undertaken by 'Rostovenergoremont'. The instrument BIP-5 is 
intended for study of the vibration of machines and for dynamic —_— 
balancing of rotors running in the speed range of 900~-12000 r.p.m. 

It can measure amplitude of displacement, speed and acceleration of 
linear components of oscillatory motion in any direction. It can 

also wo frequency of oscillation, phase displacement and wave 
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shape. The equipment works as follows. An electro-dynamic 
vibration pick-up is placed in contact with the vibrating object. 
The e.m.f. of the pick-up is applied to the measuring unit, which // 
can accept the output of either of two pick-ups. The pick-up emf. 

is proportional to the rate of vibration, and is thus a measure of — 
displacement or acceleration of oscillatory motion. This emi. is 
integrated or differentiated by appropriate circuits in the 
measuring unit. A system of four filters separates the fundamental 
and harmonics in rotor-balancing operations, and can also separate 
low-frequency components. A pointer-type instrument is connected 
to the output of the filters, and a cathode-ray tube displays the 
wave shape of the oscillation. A built-in calibration and checking 
device is provided. Phase displacement of the vibration may be 
measured in one of three ways: (1) by a selsyn circuit consisting 
of a phase pick-up and phase-meter; (2) by a selsyn circuit in 
which the stator of the synchronous machine under test is used as 
phase pick-up or (3) stroboscopically. Fig. 2 shows the circuit 
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used in measuring the phase displacement of the vibration: (1) is 
a bearing, (2) a machine rotor, (3) the vibration pick-up and (4) 
phase pick-up, (5) the cathode-ray tube, (6) the screen, (7) a 
scale and (8) a phase-meter. A selsyn built into the measuring 
unit serves as a phase-meter. As the machine rotor turns, an 
alternating sinusoidal voltage with a frequency corresponding to 
the rotor speed is induced in the windings of the phase pick-up. 
The phase voltage in each winding of the selsyn is displaced by a 
constant angle relative to the phase of rotation of the machine 
rotor. Consequently, there is a constant phase displacement 
between the rotating rotor and the rotating magnetic field of the 
phase-meter stator. Moreover, the eom.f. of the pick-up is 
displaced by a constant angle relative to the phase of the measured 
vibration. Change in phase of the bearing vibration relative to 
the rotor rotation, which might be caused by a change in the 
angular position of rotor out-of-balance, does not alter the phase 
of rotation of the rotor. Consequently, the phase-meter rotor must — 
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be turned in order to bring the pick-up voltage into phase with the 
phase-meter, and the angle through which it is turned indicates the — 
phase displacement of the vibration measured. To use the synchron- 
ous machine itself as phase pick-up, the three phases of the stator 
are connected to the three terminals of the phase-meter stator. 
Measurement of phase displacement takes place as before. The full 
Selsyn circuit may be used for measuring the phase displacement of 
vibration in any machine with a rotating rotor under any conditions. 
Synchronous machines can be used as phase pick-ups if they run at 
3000 r.p.m. but otherwise their phase displacement of vibration 
must be measured stroboscopically. For this purpose a mark on the 
rotor is observed by a gas discharge lamp whose moment of ignition 
depends on the phase of the vibration pick-up e.m.f. When the 
vibration phase alters it alters the phase of the pick-up e.m.f. 

and the observed mark on the rotor is displaced by an angle 
corresponding to the displacement in the phase of vibration. The 
construction of the instrument is described. Its overall dimensions 
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are 430 x 175 x 320 mm and it weighs 12 kilograms. The separate 
pick-up unit weighs 1 kg, and is an electro-dynamic seismic type 
B4O-4M(VD-4M) illustrated diagrammatically in Fig. 4. Here lis 
an annular magnet, 2 the core, 3 a pole piece, 4 the main winding, 
5 a damper Winding, Ga counter-induction winding, 7 a Spring and 
8 a stop to limit travel or to prevent damage in transport. The 


X axis is the frequency in cycles per second, the left-hand yY axis 
is microns displacement and the right-hand y axis angular 


range of the instrument is ag follows: amplitude of displacement 
~1000 microns; rate of displacement 0.5 to 300 mm/sec; and 
acceleration of displacement 0.1-8 g- The error in measurement of 
amplitude is +10% and in measurement of speed and acceleration 
415%. Experience in using the equipment is briefly described. It 
was successfully used to investigate the causes of vibration in 
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four 50 MW, 3000 r.p.om,. turbo-alternators. Low-frequency 
oscillations (19 c/s) of the alternator were found and were shown 
to be due to instability of the rotor on the bearing oil films. 
The second critical speed of the rotor was found to coincide with 
the running speed. The rotors of three alternators were balanced 
on site; the work was difficult because the running and critical 
speeds were close together and it was necessary to balance the 
machine under load. The instrument is robust and can be trans- 
ported without damage. There are 5 figures and 1 table. 
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[Vibrometry; measurement of vibrations and shocks, general 
theory, methods and devices] Vibriometriia; izmerenie vibra- 
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24,7909, ous3 P/045/61/020/005/006/008 
152650. B133/B212 
AUTHORS: Leibler, Karoline and Brakski, Wojciech 
Le 
TITLE: Two-phase ferroelectric systems (I. barium titanate-metal) 


PERIODICAL: Acta Physica Polonica, v. 20, nos 5-6, 1961, 447.453 


and polystyrene. A considerable increase of the dielectric constant € ig 
obtained according to the increase in the concentration of the metal, 

Whose dielectric constant can be taken as infinite. In the present paper, 
the influence of: the addition of powdered silver, nickel, or iron on ferro- 
electric barium titanate is discussed. The metal powder with its grains 
irregular in shape was passed through a 0.1-mm sieve, Since it was neceg- 
sary to bake the barium-titanate ceramics at the high temperature of 
1,350°C, it was very difficult to prevent the oxidation of the metal while 
preparing the specimens, Thus, the specimens were first compressed under 

& pressure of 3,500 atm and then baked twice in a vacuum furnace at a pres- 
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Two-phase ferroelectric systems... B133/B212 


sure of 107° to 10°? om Hg. The disadvantage of this method was that the 
furnace had to be cooled very rapidly. The dielectric constants of the 
specimens obtained were no optimum values. They amounted to 1,000 for 
pure barium titanate. The dielectric constant and the dielectric phase 
angle were measured at 1 Me/sec and at 200 kc/sec by applying the bridge 
method. A plate capacitor placed into a thermostat was utilized for the 
measurements. X-ray analysis confirmed the good intermixture of the 
specimens. The volume concentration of the metal was determined by meas- 
uring the mass and density with an error of about 6%. The error of meas- 
urement was 1% foré, 5% for the dielectric phase angle, and 0.2°C for 

the temperature measurement. -As shown in Fig. 1, the dielectric constant 
will increase rapidly according to the increase of the metal concentration 
at a constant temperature, Ata certain value of the concentration, the 
mixture becomes a conductor, Investigations of the dielectric constant as 
a function of temperature showed no change of the Curie point by the metals 
added. The Curie-Weiss point and the Curie~Weiss constant are shifted, 
however, as can be seen from Fig. 3. The best theoretical approximation 
is achieved with Odolewski's (Odolewski, Zh. tekh. Fiz., 21, 667, (1951)) 
formula 
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t ’ 5 ‘ 
‘ 


; that of the 


mediun, i the concentration at which the mixture becomes a conductor. 


where En denotes the dielectric constant of:the mixture, € 
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